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Amendments To The Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of claims: 

1 . (Currently Amended) A process for producing polyimidc aerogels comprising: 
contacting a diamine monomer and an aromatic dianhydride monomer in a solvent under 

conditions conducive to formation of a poly(amic ar.iri) 3 wharftin \h* diamine mnnnmer is nn 
aliphatic diamine, a his(f!>aminnalkyl)tormmatpri polysiloxane or a combination thereof; 

contacting the poly(amic acid) in a first solvent with a dehydrating agent to form a 
polyimide gel by imidization; and 

drying the polyimidc gel in the presence of supercritical CQ2 to afford an polyimide 
aerogel. 

2. (Original) The process of claim 1 in which the first solvent is not miscible 
with supercritical CO2, the method further comprises the step of exchanging the first solvent with 
a second solvent which is miscible with supercritical CO2 prior to drying the polyimide gel. 

3. (Original) The process of claim 1 in which the process further comprises 
post-curing the polyimide aerogel at a temperature of between about 50°C and about 450*0 
before or after supercritical CO2 drying. 

4-7. (Cancelled). 

8. (Original) The process of claim 1, wherein the dehydrating agent is a 
chemical dehydrating agent. 
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9. (Original) The process of claim 8, wherein the dehydrating agent is a mixture 
of an alkanoic anhydride and an organic base selected from optionally substituted pyridines and 
optionally substituted trialkyl amines, 

1 0. (Original) The process of claim 1 , wherein the product polyimide aerogel has 
surface area in excess of 500 m 2 /g, a mesoporous pore size of between about 5 nm and about 100 
nm, and a narrow pore size distribution. 

1 1 . (Original) The process of claim 1 , wherein the product polyimide aerogel has 
surface area in excess of 1 000 m 2 /g s a mesoporous pore size of between about 5 nm and about 
100 nm, and a narrow pore size distribution. 

12. (Cancelled). 

13. (Currently Amended) A process of producing a carbon aerogel comprising the 
steps of 

contacting a diamine monomer and an aromatic dianhydride monomer in a solvent under 

Conditions conducive to formation of a pOly(amic acid) ), wherein th^ Homing mnnnmrr i<3 an 
aliphatic diamine, a hi^(ffl-nminna1^y1)tp:nriinatp .dpn1y^i1nv»nn nr a combination thgranf; 

contacting the poly(amic acid) in a solvent with a dehydrating agent to form a polyimide 
by imidization; 

drying the polyimide gel in the presence of supercritical CQ> to afford an polyimide 
aerogel; and 

pyroly/ing the polyimide aerogel under in an inert atmosphere to form a carbon aerogel 
whnrriin the carhnn aerogel further com prises hrtween about 0 01% and ahaiil 1 S% nittogerj h y 
weights 
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14. (Original) The process of claim 13 in which the first solvent is not misciblc 
with supercritical CO2, the method further comprises the step of exchanging the first solvent with 
a second solvent which is miscible with supercritical C0 2 prior to drying the polyimide gel. 

1 5. (Original) The process of claim 1 3 in which the process further comprises 
post-curing the polyimide aerogel at a temperature of between about 50°C and about 450°C 
before or afier supercritical CO2 drying. 

16-18. (Cancelled). 

19. (Original) The process of claim 13, wherein the dehydrating agent is a 
chemical dehydrating agent. 

20. (Original) The process of claim 19, wherein the dehydrating agent is a 
mixture of an alkanoic anhydride and an organic base selected from optionally substituted 
pyridines and optionally substituted trialkyl amines. 

21 . (Original) The process of claim 13, wherein the product carbon aerogel has 
surface area in excess of 400 sn/g, a mesoporous pore size of between about 5 nm and about 100 
nm, and a narrow pore size distribution. 

22. (Original) The process of claim 13, wherein the product carbon aerogel has 
surface area between about 500 m 2 /g and about 1200 mVg, a mesoporous pore size of between 
about 5 mn and about 100 nm, and a nairow pore size distribution. 

23. (Cancelled). 
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24. (Currently Amended) The process of claim s v .lann n wherein the composition 
of the carbon aerogel comprises up to about 9% nitrogen by weight at a pyrolysis temperature of 
700°C or up to about 6.5% nitrogen by weight at a pyrolysis temperature of 90(fC. 

25-38. (Cancelled). 

39. (Currently Amended) The process of airy ontrofxfaims 1- n. en g5=2 ?c lain3 1 
claimB , wherein a reinforcing agent is added to the polyimide wet gel before drying with 
supercritical C0 2 . 

40. (Original) The process of claim 39, wherein the reinforcing agent is selected 
from a reinforcement pad, organic or inorganic fibers carbon nanotubes, metallic fillers or 
particles or inorganic fillers or particles. 

4 1 . (Original) The process of claim 39, wherein the fiber reinforcement pad is 
selected from a non-woven or woven fiber reinforcement composed of a polymeric organic fiber, 
a glass fiber, a ceramic fiber, a carbon precursor fiber, or a biopolymer fiber. 

42. (Currently Amended) The process of anv one uf cfaims 1- 11. ui 3 q -?7 rlflim i ^ 
c la im 13 , in which the process further comprises a post-curing step, at an elevated temperature, 
to induce substantially complete imidization, wherein the post curing step is conducted: 

(a) prior to the solvent removal step wherein the post-curing step is conducted under a 
pressure of about 20 psi to about 4000 psi; or 

(b) after the solvent removal step, wherein the post-curing step is conducted under an 
inert atmosphere or in a vacuum at a temperature of between about 50°C to about 450°C. 

43-45. (Cancelled). 
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46. (Currently Amended) The process of slaim i ^ lnim i nrriaim n wherein the 
diamine monomer is an aliphatic diamine containing a linear alkyl chain unit of formula. 

NH 2 -(-CH2-^NH 2 

wherein n is a integer number from 1 to 12. 



47. (Currently Amended) The process of claim 43 daim 1 nr claim n wherein the 
diamine monomer is an amino terminated polysiloxanc of the formula 



H 2 N (CH 2 ) 3 - 



-Si- 

l 



"(CH 2 ) 3 - 



-NHo 



wherein Ri and R2 are each independently selected from the group consisting of hydrogen, 
optionally substituted alkyl, optionally substituted alkenyl, optionally substituted alkynyl, optionally 
substituted cycloalkyl, optionally substituted cycloalkyl-alkyl, optionally substituted aryl 3 optionally 
substituted araikyl, and optionally substituted alkoxy. 



48. (Original) The process of claim 47, wherein the amino terminated polysiloxane is 
a thermally stable polysiloxane of the formula 



H 2 N (CH 2 V 



r 

-O Si- 



R 2 



-(CH 2 ) 3 - 



-NH3 



wherein Ri and R2 are independently selected from optionally substituted alkyl having from 1 to about 
12 carbon atoms and optionally substituted phenyl. 
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49. (Currently Amended) The process of any o jil of doiins 1. 13. ui aS-S fc laiiP 1 OX 
claim n > therein the aromatic dianhydridc is monomer represented by either formula III or IV 
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IV 

wherein X and Y are monofunctional substituents selected fiom hydrogen, halogen, carboxyl, 
alkyl, and alkoxy groups, X and Y may be the same or different substituents and A is a bivalent 
connecting group selected from -O-, -S-, -CO-, -S-, -S0 2 -, -CH 2 -, or A is a single bond. 

50. (Original) The process of claim 49, wherein the aromatic dianhydride is 
selected from the group consisting of optionally substituted pyromellitic dianhydride, optionally 
substituted 3,3\4,4'-biphcnyltetracarboxyltc dianhydridc, optionally substituted 3,3',4,4'- 
benzophenone tctracarboxylic dianhydride, and optionally substituted 2,3,6,7-naphthylene 
tctracarboxylic acid dianhydridc. 

5 1 . (Currently Amended) The process of any uui of chrims l. n. UL 25-27 r.laim 1 or 
clainUl, wherein the dehydrating agent comprises at least one compound selected from the 
group consisting of acetic anhydride, propionic anhydride, n-butyric anhydride, benzoic 
anhydride, trifluoroacetic anhydride, and phosphous trichloride. 

52. (Original) The process of claim 43, wherein the organic base is selected from 
optionally substituted mono-, di- and trialkylamines, optionally substituted pyridines, optionally 
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substituted isoquinoline, optionally substituted morpholine, optionally substituted piperadine, 
and optionally substituted piperazinc. 



53. (Cancelled). 



(Currently Amended) A polyimide aerogel of claim 53 wl i eiei . i mmprking a t least 



represents an optionally substituted aryl group, an optionally substituted alicyclic 
an optionally substituted hcteroaryl group, or an optionally substituted heteroalicyclic gro 

R is mi uptiuiiall> hubstitutul difuuUiuual ai y l,d i functional optionally substituted 
alkylene, optionally substituted di functional alicyclic hydrocarbon group, ai re ptiond fr 
substituted difunctiunal li c teiuaiy for a combination thereof; and 

x is a number greater than about 2. 

55. (Cancelled). 



one polyimide polymer is a polyimide of the formula: 




x 



wherein 




56. (Currently Amended) A polyimide aerogel of any one uf Uaim.> 53 dn u ugh 
S 5claim *)4, having a density of 0.3 g/cc or less. 
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57. (Original) A potyimide aerogel of claim 56 wherein the aerogel density is 
between 0.01 and 0.2 g/cc. 

58. (Currently Amended) A polyimide aerogel of d aim 53 daim_S4 having a yield 
strength of about 1 MPa or more. 



59. (Currently Amended) A polyimide aerogel of any one ofxhrims 53 tluuugli 
S Scl a im 54 , having a surface area of more than about 400 m 2 /g. 

60. (Original) A polyimide aerogel of claim 59 having a surface area of between 
about 500 and about 1200 m 2 /g. 

61 . (Currently Amended) A polyimide aerogel of claim 53 - daim h aving an 
average pore size of between about 1 to about 100 nm. 

62. (Original) A polyimide aerogel of claim 61 having an average pore size of 
between about 1 0 and 4 0 nm . 

63. (Currently Amended) A polyimide aerogel of claim 54 according to the formula 




wherein 
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represents an optionally substituted aryl group, an optionally substituted alicyclic group, 
an optionally substituted hcteroaryl group, or an optionally substituted hcteroalicyclic group; 

R is an opttonaHy subsliLuted difonctional aiyh a Afunctional optionally substituted 
alkylcncgrau p, or a combination t hereof, and 

x is a number greater than about 2. 

64. (Currently Amended) A polyimide aerogel of claim 63, wherein 



represents phenyl or biphenyl; 
R represents pheny 1 ; bipheny i - 1 aalky Ienc; and 
x is a number greater than about 5. 

65-103 (Cancelled). 

104. (Currently Amended) An article of manufacture comprising at least one aerogel 
selected from polyimide aerogels or carbon aerogels comprising carbon and nitroge n, meta l 
carbide a^og cls, hybrid cdikuwiict.il carbide aerogels , each of which may have metal particles 
dispersed in the pores of the aerogel 

105. (Currently Amended) The article of manufacture of claim 104, wherein the 
aerogel is selected Auniajuilyimi^ aerogels provided by any uiiu uf Uaiins 5 J ; 54, 66, 67, 77; 
3 8. 81. 94 oi lQl claim 54 , 



PAGE 13117 * RCVD AT 1/1012005 4:38:14 PM [Eastern Standard Time] * SVR:USPT0-EFXRF-1/2* DNIS:8729306 * CSID:617 439 4170 * DURATION (mm-ss):04-02 





JAN-10-2005 MON 04:39 PM EDWARDS & ANGELL 



FAX NO. 617 439 4170 



P. 



W. Rhine, et al 
U.S.S.N. 10/625,501 
Page 11 

1 06. (Currently Amended) An electrode composed of at least one aerogel selected 
from carbon aerogels comprising carbon and nitroge n, m U al uubid i aerogels; hjbiid c arbon' 
metal carbide aerogels; each uf which may luvLh asjnetal particles dispersed in the pores of the 
aerogel. 

107. (Cancelled). 

1 08 (Currently Amended) An electrochemical cell comprising one or more electrodes 
composed of at least one aerogel selected from carbon aerogels comprising carbon and nitrogen; 
metal laibidt, auu^b,, hjbiid icubuii-mc.nl idibide auugds, Each uf which may hav e has.metal 
particles dispersed in the pores of the aerogel. 

109. (Cancelled). 

1 10. (Original) An electrochemical cell of claim 1 08, wherein the electrochemical 
cell is selected from a battery, a capacitor, a supercapacitor, fuel cell, or capacitive deionization 
cell. 

111. (Currently Amended) A supported metal catalyst comprising a carbonrmetat 
L-aibidi, ui a conipobite ca rboirmetal uaibide aerogel having metal particles dispersed therein or 
a metal carbide aerogel. 
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